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(54) MICRO LED DISPLAY PANEL AND MICRO LED DISPLAY

(57) Provided are a micro LED display panel and a
micro LED display. The micro LED display panel com-
prises: a first substrate; a second substrate, a face, facing
the first substrate, thereof being provided with a cathode
driving circuit; N row signal lines arranged on the first
substrate; an insulating layer arranged on the first sub-

strate and a row signal control line; M column signal lines
arranged on the insulating layer; M compensation signal
lines arranged on the insulating layer; and multiple LED
light-emitting components, the multiple LED light-emit-
ting components being arranged on the first substrate in
an M-row, N-column array.
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Description

FIELD OF INVENTION

[0001] The present invention relates to the field of light-
emitting diode (LED) displays, and in particular to a min-
iature LED display panel and a miniature LED display.

BACKGROUND OF DISCLOSURE

[0002] MicroLED technology is known as LED minia-
turization and matrix technology. In a microLED display,
an LED display driver circuit is formed by a normal com-
plementary metal-oxide-semiconductor (CMOS) inte-
grated circuit manufacturing process, and then an LED
array is formed on the integrated circuit by a metal-or-
ganic chemical vapor deposition (MOCVD) machine.
[0003] However, the prior art has no display panel
based on LED miniaturization technology, and wiring and
structure of a display panel based on LED miniaturization
technology are both still unknown.
[0004] Therefore, the prior art has defects and urgently
needs to be improved.

SUMMARY OF INVENTION

[0005] An object of the present disclosure is to provide
a miniature LED display panel and a miniature LED dis-
play.
[0006] To solve the above problem, the technical so-
lution provided by the present disclosure is as follows:
[0007] A miniature LED display panel is provided and
includes:

a first substrate;
a second substrate having a cathode driving circuit
disposed on a surface of the second substrate facing
the first substrate;
N row signal lines disposed on the first substrate;
an insulating layer disposed on the first substrate
and the row signal lines;
M column signal lines disposed on the insulating lay-
er;
M compensation signal lines disposed on the insu-
lating layer; and
a plurality of LED light emitting components arranged
in an array of M rows and N columns on the first
substrate; wherein the LED light emitting compo-
nents in a same row are electrically connected with
a same row signal line, the LED light emitting com-
ponents in a same column are electrically connected
with a same compensation signal line and a same
column signal line, and one end of each of the LED
light emitting components away from the first sub-
strate is connected with the second substrate and
electrically connected with the cathode driving cir-
cuit; and
wherein each of the LED light emitting components

comprises:
a first thin film transistor disposed on the first sub-
strate and having a source electrically connected
with a corresponding column signal line and a gate
electrically connected with a corresponding row sig-
nal line;
a second thin film transistor disposed on the first sub-
strate and having a source connected with a corre-
sponding compensation signal line and a gate elec-
trically connected with a drain of the first thin film
transistor;
a first connecting metal layer disposed on the first
substrate and electrically connected with a corre-
sponding row signal line;
a second connecting metal layer disposed on the
insulating layer, wherein the first connecting metal
layer and the second connecting metal layer partially
face each other to form a storage capacitor; and
a light emitting unit having one end electrically con-
nected with the cathode driving circuit and the other
end electrically connected with the second connect-
ing metal layer and a drain of the second thin film
transistor;
wherein the insulating layer is a silicon nitride layer
or a silicon dioxide layer;
wherein each of the first substrate and the second
substrate is a glass substrate; and
wherein the light emitting unit is an inorganic LED.

[0008] In the miniature LED display panel in the dis-
closure, the light emitting unit is formed on the first sub-
strate by using a screen printing process, a spraying proc-
ess, or a silver paste dot printing process.
[0009] In the miniature LED display panel in the dis-
closure, the row signal lines, the column signal lines, and
the compensation signal lines are all formed by photoli-
thography.
[0010] A miniature LED display panel is also provided
and includes:

a first substrate;
a second substrate having a cathode driving circuit
disposed on a surface of the second substrate facing
the first substrate;
N row signal lines disposed on the first substrate;
an insulating layer disposed on the first substrate
and the row signal lines;
M column signal lines disposed on the insulating lay-
er;
M compensation signal lines disposed on the insu-
lating layer; and
a plurality of LED light emitting components arranged
in an array of M rows and N columns on the first
substrate; wherein the LED light emitting compo-
nents in a same row are electrically connected with
a same row signal line, the LED light emitting com-
ponents in a same column are electrically connected
with a same compensation signal line and a same
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the column signal line, and one end of each of the
LED light emitting components away from the first
substrate is connected with the second substrate
and electrically connected with the cathode driving
circuit.

[0011] In the miniature LED display panel in the dis-
closure, each of the LED light emitting components com-
prises:

a first thin film transistor disposed on the first sub-
strate and having a source electrically connected
with a corresponding column signal line and a gate
electrically connected with a corresponding row sig-
nal line;
a second thin film transistor disposed on the first sub-
strate and having a source connected with a corre-
sponding compensation signal line and a gate elec-
trically connected with a drain of the first thin film
transistor;
a first connecting metal layer disposed on the first
substrate and electrically connected with a corre-
sponding row signal line;
a second connecting metal layer disposed on the
insulating layer, wherein the first connecting metal
layer and the second connecting metal layer partially
face each other to form a storage capacitor; and
a light emitting unit having one end electrically con-
nected with the cathode driving circuit and the other
end electrically connected with the second connect-
ing metal layer and a drain of the second thin film
transistor.

[0012] In the miniature LED display panel in the dis-
closure, the insulating layer is a silicon nitride layer or a
silicon dioxide layer.
[0013] In the miniature LED display panel in the dis-
closure, each of the first substrate and the second sub-
strate is a glass substrate.
[0014] In the miniature LED display panel in the dis-
closure, the light emitting unit is an inorganic LED.
[0015] In the miniature LED display panel in the dis-
closure, the light emitting unit is disposed on the first sub-
strate by using a screen printing process.
[0016] In the miniature LED display panel in the dis-
closure, the light emitting unit is disposed on the first sub-
strate by using a spraying process.
[0017] In the miniature LED display panel in the dis-
closure, the light emitting unit is disposed on the first sub-
strate by using a silver paste dot printing process.
[0018] In the miniature LED display panel in the dis-
closure, the row signal lines, the column signal lines, and
the compensation signal lines are all formed by photoli-
thography.
[0019] A miniature LED display is provided and in-
cludes a miniature LED display panel, and the miniature
LED display panel includes:

a first substrate;
a second substrate having a cathode driving circuit
disposed on a surface of the second substrate facing
the first substrate;
N row signal lines disposed on the first substrate;
an insulating layer disposed on the first substrate
and the row signal lines;
M column signal lines disposed on the insulating lay-
er;
M compensation signal lines disposed on the insu-
lating layer; and
a plurality of LED light emitting components arranged
in an array of M rows and N columns on the first
substrate; wherein the LED light emitting compo-
nents in a same row are electrically connected with
a same row signal line, the LED light emitting com-
ponents in a same column are electrically connected
with a same compensation signal line and a same
column signal line, and one end of each of the LED
light emitting components away from the first sub-
strate is connected with the second substrate and
electrically connected with the cathode driving cir-
cuit.

[0020] In the miniature LED display in the disclosure,
each of the LED light emitting components comprises:

a first thin film transistor disposed on the first sub-
strate and having a source electrically connected
with a corresponding column signal line and a gate
electrically connected with a corresponding row sig-
nal line;
a second thin film transistor disposed on the first sub-
strate and having a source connected with a corre-
sponding compensation signal line and a gate elec-
trically connected with a drain of the first thin film
transistor;
a first connecting metal layer disposed on the first
substrate and electrically connected with a corre-
sponding row signal line;
a second connecting metal layer disposed on the
insulating layer, wherein the first connecting metal
layer and the second connecting metal layer partially
face each other to form a storage capacitor; and
a light emitting unit having one end electrically con-
nected with the cathode driving circuit and the other
end electrically connected with the second connect-
ing metal layer and a drain of the second thin film
transistor.

[0021] In the miniature LED display in the disclosure,
the insulating layer is a silicon nitride layer or a silicon
dioxide layer.
[0022] In the miniature LED display in the disclosure,
each of the first substrate and the second substrate is a
glass substrate.
[0023] In the miniature LED display in the disclosure,
the light emitting unit is an inorganic LED.
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[0024] In the miniature LED display in the disclosure,
the light emitting unit is disposed on the first substrate
by using a screen printing process, a spraying process,
or a silver paste dot printing process.
[0025] In the miniature LED display in the disclosure,
the row signal lines, the column signal lines, and the com-
pensation signal lines are all formed by photolithography.
[0026] Compared with the prior art, the functions of the
miniature LED display panel and the miniature LED dis-
play are achieved in the present disclosure by disposing
the cathode driving circuit on the first substrate and dis-
posing the row signal lines, the column signal lines, and
the compensation signals on the second substrate. The
light emitting switch control and the luminous flux control
of the light emitting components are achieved by the row
signal lines, the column signal lines, and the compensa-
tion signal lines.

BRIEF DESCRIPTION OF DRAWINGS

[0027]

FIG. 1 is a planar structural schematic diagram of a
miniature LED display panel in the present disclo-
sure.
FIG. 2 is a cross-sectional structural schematic dia-
gram of the miniature LED display panel in the
present disclosure.
FIG. 3 is a partial circuit diagram of the miniature
LED display panel in the present disclosure.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0028] The following description of the embodiments
with reference to the accompanying drawings is used to
illustrate particular embodiments of the present disclo-
sure. The directional terms referred to in the present dis-
closure, such as "upper", "lower", "front", "back", "left",
"right", "inner", "outer", "side surface", etc., are only di-
rections with regard to the accompanying drawings.
Therefore, the directional terms used for describing and
illustrating the present disclosure are not intended to limit
the present disclosure.
[0029] In the drawings, modules with similar structures
are indicated by same reference number.
[0030] Refer to FIGs. 1, 2, and 3. The miniature LED
display panel includes a first substrate 10, a second sub-
strate 20, N row signal lines 30, an insulating layer 40,
M column signal lines 50, M compensation signal lines
60, and a plurality of LED light emitting components 70.
The plurality of LED light emitting components 70 are
arranged in an array.
[0031] The first substrate 10 is a glass substrate.
[0032] The second substrate 20 is a glass substrate.
A cathode driving circuit 21 is disposed on a surface of
the second substrate 20 facing the first substrate 10. The
cathode driving circuit 21 may be formed on the second

substrate 20 by photolithography.
[0033] The N row signal lines 30 are all disposed on
the first substrate 10. Each of the row signal lines 30 is
configured to provide a first electrical signal to the corre-
sponding LED light emitting component 70.
[0034] The insulating layer 40 is disposed on the first
substrate 10 and the row signal control lines 30. The in-
sulating layer 40 may be a silicon nitride layer or a silicon
dioxide layer, and is formed by chemical vapor deposi-
tion.
[0035] The M column signal lines 50 are disposed on
the insulating layer 40. Each of the column signal lines
60 is configured to provide a second electrical signal to
the corresponding LED light emitting component 70.
[0036] The M compensation signal lines 60 are dis-
posed on the insulation layer 40. Each of the compensa-
tion signal lines 60 is configured to provide a compensa-
tion signal to the corresponding LED light emitting com-
ponent 70.
[0037] The plurality of LED light emitting components
70 are arranged in an array of M rows and N columns on
the first substrate 10. One end of each of the LED light
emitting components 70 away from the first substrate 10
is connected with the second substrate 20 and electrically
connected with the cathode driving circuit 21. Each of
the LED light emitting units 70 is electrically connected
with the corresponding row signal line 30, the corre-
sponding compensation signal line 60, and the corre-
sponding column signal line 50.
[0038] In actual manufacture, the row signal lines, the
column signal lines, and the compensation signal lines
are formed using photolithography. Each of the row sig-
nal lines 30 includes a first sub-row signal line 30a and
a second sub-row signal line 30b.
[0039] Each of the LED light emitting components 70
includes a light emitting unit 71, a first connecting metal
layer 72, a second connecting metal layer 73, a first thin
film transistor 75, and a second thin film transistor 74.
[0040] The light emitting unit 71 is an inorganic LED.
The light emitting unit 71 may be formed on the first sub-
strate 10 by a spraying process. Alternatively, the light
emitting unit 71 may be formed on the first substrate 10
by a silver paste dot printing process. Alternatively, the
light emitting unit 71 may be formed on the first substrate
10 by a screen printing process.
[0041] The first thin film transistor 75 is disposed on
the first substrate 10, and has a source electrically con-
nected with a corresponding column signal line 50, a gate
electrically connected with the corresponding second
sub-row signal line 30b of the row signal lines 30, and a
drain electrically connected with a gate of the second thin
film transistor 74. The second thin film transistor 74 is
disposed on the first substrate 10, and has a source elec-
trically connected with a corresponding compensation
signal line 60.
[0042] The first connecting metal layer 72 is disposed
on the first substrate 10 and located on the same layer
as the row signal lines 30. The first connecting metal
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layer 72 is electrically connected with the first sub-row
signal line 30a of the row signal lines 30. Firstly, a metal
layer is formed on the first substrate 10, and then the
metal layer is patterned to respectively form the plurality
of row signal lines 30 and the first connecting metal layer
72.
[0043] The second connecting metal layer 73 is dis-
posed on the first substrate 10. Specifically, the second
connecting metal layer 73 is disposed on the insulating
layer 40. The first connecting metal layer 72 and the sec-
ond connecting metal layer 73 partially face each other
to form a storage capacitor C. The second connecting
metal layer 73 is located on the same layer as the column
signal lines 50 and the compensation signal lines 60. The
anode of the light emitting unit 71 is connected with the
second connecting metal layer 73 and a drain of the sec-
ond thin film transistor 74. The cathode of the light emit-
ting unit 71 is electrically connected with the cathode driv-
ing circuit 21 on the second substrate 20.
[0044] In actual manufacture, firstly, a metal layer is
formed on the insulating layer 40, and then the metal
layer is patterned to respectively form the second con-
necting layer 73, the column signal lines 50, and the com-
pensation signal lines 60.
[0045] In operation, the column signal lines provide the
second electrical signal to the sources of the first thin film
transistors, the row signal lines provide the first electrical
signal to the storage capacitors C1 and the gates of the
first thin film transistors, and the compensation signal
lines provide a compensation voltage signal to the sourc-
es of the second thin film transistors. The first electrical
signal supplies power to the anodes of the light emitting
units through the storage capacitors C1, so as to drive
the light emitting units to emit light. The first electrical
signal turns on the first thin film transistors, so that the
second electrical signal is transmitted to the gates of the
second thin film transistors, thereby turning on the sec-
ond thin film transistors. The second thin film transistors
are turned on, so that the compensation voltage signal
is transmitted to the anodes of the light emitting units to
increase the compensation current provided to the light
emitting units, thereby adjusting the light emitting bright-
ness thereof.
[0046] An embodiment of the present disclosure fur-
ther provides a miniature LED display, including the min-
iature LED display panel in the above embodiments.
[0047] Compared with the prior art, the functions of the
miniature LED display panel and the miniature LED dis-
play are achieved in the present disclosure by disposing
the cathode driving circuit on the first substrate and dis-
posing the row signal lines, the column signal lines, and
the compensation signals on the second substrate. The
light emitting switch control and the luminous flux control
of the light emitting components are achieved by the row
signal lines, the column signal lines, and the compensa-
tion signal lines.
[0048] In summary, although the preferable embodi-
ments of the present disclosure have been disclosed

above, the embodiments are not intended to limit the
present disclosure. A person of ordinary skill in the art,
without departing from the spirit and scope of the present
disclosure, can make various modifications and varia-
tions. Therefore, the scope of the disclosure is defined
in the claims.

Claims

1. A miniature LED display panel comprising:

a first substrate;
a second substrate having a cathode driving cir-
cuit disposed on a surface of the second sub-
strate facing the first substrate;
N row signal lines disposed on the first substrate;
an insulating layer disposed on the first sub-
strate and the row signal lines;
M column signal lines disposed on the insulating
layer;
M compensation signal lines disposed on the
insulating layer; and
a plurality of LED light emitting components ar-
ranged in an array of M rows and N columns on
the first substrate;
wherein the LED light emitting components in a
same row are electrically connected with a same
row signal line, the LED light emitting compo-
nents in a same column are electrically connect-
ed with a same compensation signal line and a
same column signal line, and one end of each
of the LED light emitting components away from
the first substrate is connected with the second
substrate and electrically connected with the
cathode driving circuit; and
wherein each of the LED light emitting compo-
nents comprises:

a first thin film transistor disposed on the
first substrate and having a source electri-
cally connected with a corresponding col-
umn signal line and a gate electrically con-
nected with a corresponding row signal line;
a second thin film transistor disposed on the
first substrate and having a source connect-
ed with a corresponding compensation sig-
nal line and a gate electrically connected
with a drain of the first thin film transistor;
a first connecting metal layer disposed on
the first substrate and electrically connected
with a corresponding row signal line;
a second connecting metal layer disposed
on the insulating layer, wherein the first con-
necting metal layer and the second con-
necting metal layer partially face each other
to form a storage capacitor; and
a light emitting unit having one end electri-
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cally connected with the cathode driving cir-
cuit and the other end electrically connected
with the second connecting metal layer and
a drain of the second thin film transistor;
wherein the insulating layer is a silicon ni-
tride layer or a silicon dioxide layer;
wherein each of the first substrate and the
second substrate is a glass substrate; and
wherein the light emitting unit is an inorganic
LED.

2. The miniature LED display panel as claimed in claim
1, wherein the light emitting unit is formed on the first
substrate by using a screen printing process, a
spraying process, or a silver paste dot printing proc-
ess.

3. The miniature LED display panel as claimed in claim
1, wherein the row signal lines, the column signal
lines, and the compensation signal lines are all
formed by photolithography.

4. A miniature LED display panel comprising:

a first substrate;
a second substrate having a cathode driving cir-
cuit disposed on a surface of the second sub-
strate facing the first substrate;
N row signal lines disposed on the first substrate;
an insulating layer disposed on the first sub-
strate and the row signal lines;
M column signal lines disposed on the insulating
layer;
M compensation signal lines disposed on the
insulating layer; and
a plurality of LED light emitting components ar-
ranged in an array of M rows and N columns on
the first substrate;
wherein the LED light emitting components in a
same row are electrically connected with a same
row signal line, the LED light emitting compo-
nents in a same column are electrically connect-
ed with a same compensation signal line and a
same column signal line, and one end of each
of the LED light emitting components away from
the first substrate is connected with the second
substrate and electrically connected with the
cathode driving circuit.

5. The miniature LED display panel as claimed in claim
4, wherein each of the LED light emitting compo-
nents comprises:

a first thin film transistor disposed on the first
substrate and having a source electrically con-
nected with a corresponding column signal line
and a gate electrically connected with a corre-
sponding row signal line;

a second thin film transistor disposed on the first
substrate and having a source connected with
a corresponding compensation signal line and
a gate electrically connected with a drain of the
first thin film transistor;
a first connecting metal layer disposed on the
first substrate and electrically connected with a
corresponding row signal line;
a second connecting metal layer disposed on
the insulating layer, wherein the first connecting
metal layer and the second connecting metal
layer partially face each other to form a storage
capacitor; and
a light emitting unit having one end electrically
connected with the cathode driving circuit and
the other end electrically connected with the sec-
ond connecting metal layer and a drain of the
second thin film transistor.

6. The miniature LED display panel as claimed in claim
5, wherein the insulating layer is a silicon nitride layer
or a silicon dioxide layer.

7. The miniature LED display panel as claimed in claim
5, wherein each of the first substrate and the second
substrate is a glass substrate.

8. The miniature LED display panel as claimed in claim
5, wherein the light emitting unit is an inorganic LED.

9. The miniature LED display panel as claimed in claim
5, wherein the light emitting unit is disposed on the
first substrate by using a screen printing process.

10. The miniature LED display panel as claimed in claim
5, wherein the light emitting unit is disposed on the
first substrate by using a spraying process.

11. The miniature LED display panel as claimed in claim
5, wherein the light emitting unit is disposed on the
first substrate by using a silver paste dot printing
process.

12. The miniature LED display panel as claimed in claim
4, wherein the row signal lines, the column signal
lines, and the compensation signal lines are all
formed by photolithography.

13. A miniature LED display comprising a miniature LED
display panel, the miniature LED display panel com-
prising:

a first substrate;
a second substrate having a cathode driving cir-
cuit disposed on a surface of the second sub-
strate facing the first substrate;
N row signal lines disposed on the first substrate;
an insulating layer disposed on the first sub-
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strate and the row signal lines;
M column signal lines disposed on the insulating
layer;
M compensation signal lines disposed on the
insulating layer; and
a plurality of LED light emitting components ar-
ranged in an array of M rows and N columns on
the first substrate;
wherein the LED light emitting components in a
same row are electrically connected with a same
row signal line, the LED light emitting compo-
nents in a same column are electrically connect-
ed with a same compensation signal line and a
same column signal line, and one end of each
of the LED light emitting components away from
the first substrate is connected with the second
substrate and electrically connected with the
cathode driving circuit.

14. The miniature LED display as claimed in claim 13,
wherein each of the LED light emitting components
comprises:

a first thin film transistor disposed on the first
substrate and having a source electrically con-
nected with a corresponding column signal line
and a gate electrically connected with a corre-
sponding row signal line;
a second thin film transistor disposed on the first
substrate and having a source connected with
a corresponding compensation signal line and
a gate electrically connected with a drain of the
first thin film transistor;
a first connecting metal layer disposed on the
first substrate and electrically connected with a
corresponding row signal line;
a second connecting metal layer disposed on
the insulating layer, wherein the first connecting
metal layer and the second connecting metal
layer partially face each other to form a storage
capacitor; and
a light emitting unit having one end electrically
connected with the cathode driving circuit and
the other end electrically connected with the sec-
ond connecting metal layer and a drain of the
second thin film transistor.

15. The miniature LED display as claimed in claim 14,
wherein the insulating layer is a silicon nitride layer
or a silicon dioxide layer.

16. The miniature LED display as claimed in claim 14,
wherein each of the first substrate and the second
substrate is a glass substrate.

17. The miniature LED display as claimed in claim 14,
wherein the light emitting unit is an inorganic LED.

18. The miniature LED display as claimed in claim 14,
wherein the light emitting unit is disposed on the first
substrate by using a screen printing process, a
spraying process, or a silver paste dot printing proc-
ess.

19. The miniature LED display as claimed in claim 13,
wherein the row signal lines, the column signal lines
and the compensation signal lines are all formed by
photolithography.
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